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The invention relates to an alcohol-free cosmetic or pharma-
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comprises active agents and excipients with therapeutic prop-
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PENETRATING PHARMACEUTICAL FOAM

RELATED APPLICATIONS

The invention claims priority under 35 U.S.C. § 119(e) to
U.S. Ser. No. 60/497,648, filed Aug. 25, 2003, which is
hereby incorporated in its entirety by reference.

This application is a continuation-in-part of International
Patent Application No. IB03/005527 designating the United
States and filed on Oct. 24, 2003, which claims the benefit of
priority under 35 U.S.C. §119(e) to U.S. patent application
Ser. No. 60/429,546, filed on Nov. 29, 2002, entitled “Cos-
metic and Pharmaceutical Foam.”

This application is a continuation-in-part application of
co-pending U.S. patent application Ser. No. 10/911,367, filed
onAug. 4, 2004, which claims the benefit of priority under 35
U.S.C. §119(e) to U.S. patent application Ser. No. 60/492,
385, filed on Aug. 4, 2003, both entitled “Foam Carrier Con-
taining Amphiphilic Copolymer Gelling Agent.”

FIELD OF THE INVENTION

The invention relates to an alcohol-free cosmetic or phar-
maceutical foam carrier comprising water, a hydrophobic
solvent, a surface-active agent and a gelling agent. The foam
carrier further comprises active agents and excipients provid-
ing beneficial therapeutic properties.

BACKGROUND OF THE INVENTION

Foam products are used for topical applications of drugs
and cosmetics. Aerosol products and particularly foams are
complicated physical-chemical structures that do not form
under arbitrary circumstances. In particular, a special balance
between the foam-forming components is important. Slight
shifts in the composition may already result in a collapse of
the foam; thus, a formulation of per se active substances may
not be capable of being formulated as a foam without further
provisions.

The inventors of the present invention have developed a
series of novel emulsion-based foam formulations. See, for
example, commonly assigned, co-pending application WO
2004/037225.

U.S. Pat. No. 6,423,323 describes a foam skin cream,
which optionally contains urea and lactic acid. The skin
cream formulation is limited to a very specific list of ingre-
dients that are not contemplated in the present invention.

U.S. Pat. No. 4,145,411 describes shaving foam composi-
tions with low levels of mineral oil (0.25-1% by weight) and
urea (0.001-0.006% by weight). A shaving foam is, by defi-
nition, not breakable and thus cannot readily facilitate topical
administration of an active ingredient and especially is not
well-suited for topical administration of compositions geared
towards skin penetration.

SUMMARY OF THE INVENTION

In one aspect of the present invention, an alcohol-free
cosmetic or pharmaceutical foamable composition contain-
ing at least one active component, selected from the group of:
(1) urea, in a concentration of at least 2%; (2) a hydroxy acid
in a concentration of at least 1%; and (3) a therapeutic
enhancer is provided, which upon admixing with a liquefied
gas propellant in an aerosol container releases a breakable
foam that is suitable for topical administration. The alcohol-
free foam composition is suitable for inclusion of both water-
soluble and oil-soluble active agents. As used herein, a foam-
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2

able composition includes formulations that are capable of
forming a foam when dispensed from an aerosol container.

The cosmetic or pharmaceutical foamable composition
according to one or more embodiments of the present inven-
tion includes water, a hydrophobic solvent, a surface-active
agent and a gelling agent and at least one active component
selected from the group of (1) urea in a concentration of at
least 2%; (2) a hydroxy acid in a concentration of at least 1%;
and (3) a therapeutic enhancer in a concentration of at least
2%; and a liquefied gas propellant in the amount of about
3-18% by weight of the total composition.

Such a composition creates an oil-in-water emulsion that is
stable in its pre-dispensed state. Upon release from the aero-
sol container, the composition forms a breakable foam prod-
uct, which is suitable for topical or mucosal administration.

In one or more embodiments of the present invention, the
hydrophobic solvent is included in the foamable composition
at a concentration of 5% to about 10% (Class A), or 10% to
about 20% (Class B), or about 20% to about 50% (Class C).
The surface-active agent concentration is about 0.1% to about
5%; the concentration of the gelling agent is 0.01% to about
5% by weight and the liquefied gas propellant is included at a
concentration of about 3% to about 18% of the total compo-
sition. Water and optional ingredients are added to complete
the total mass to 100%. Yet, in other embodiments, as speci-
fied herein, foamable composition, the hydrophobic solvent
content can be between 0% and 5%.

In one or more embodiments, each of the above composi-
tions further optionally comprises a foam adjuvant in the
concentration range of 0.1% to 5%.

The foamable composition does not contain short chain
aliphatic alcohols, making it non-irritant and non-drying.

In one or more embodiments, a foamable composition is
provided that includes a foamable composition as described
herein and further includes at least one active agent at a
therapeutically effective concentration. The foam carrier is
suitable for inclusion of both water-soluble and oil-soluble
active agents, as well as suspended active agents. Such a
composition is suitable for topical treatment of human and
animal skin and mucosal disorders or diseases. Alternatively,
the composition is suitable for cosmetic treatment, for
example, for cleansing, beautifying, promoting attractiveness
or altering the appearance without affecting the body struc-
ture or function.

In addition, cosmetic and medical disorders are identified
that are best treated using the alcohol-free foam carrier and
the alcohol-free cosmetic or pharmaceutical composition,
and the advantages of such carrier and products are demon-
strated.

The foam carrier or composition according to one or more
embodiments of the present invention provides various
advantages over current foam compositions.

1. The foam is lightweight and thus, economical.

2. The foam contains a hydrophobic solvent, in desirable
concentration, which provides a refatting and skin
soothing effect.

3. The foam can include water-soluble, oil-soluble active
and suspended agents.

4. The foam is easily spreadable, allowing treatment of
large areas such as the arms, back, legs and the breast.

5. Due to flow properties of the foam, the foam spreads
effectively into folds and wrinkles, thereby providing
uniform distribution and absorption of the active agent
without the need of extensive rubbing.

As used herein, all component percentages are reported as

percent by weight of the total composition.
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As used herein, the term “about” when used to refer to
weight % in a composition means *10% of the reported
weight %. As used herein, the term “about” when used to refer
to measured characteristics of the composition means +20%
of the reported value.

DETAILED DESCRIPTION OF THE INVENTION

Hydrophobic Solvent

The foamable composition includes a hydrophobic sol-
vent. The hydrophobic solvent includes a material having
solubility in distilled water at ambient temperature of less
than about 1 gm per 100 mL, or less than about 0.5 gm per 100
mlL, or less than about 0.1 gm per 100 mL. The hydrophobic
solvent is a liquid at ambient (room) temperature, e.g., about
20-30° C.

The total content of hydrophobic solvent may vary from
5% to 50% (w/w). However, different ranges (herein “com-
position Classes A-C”) have been designated, in order to
facilitate a choice of an appropriate class, according to the
anticipated cosmetic or pharmaceutical need. As a rule of
thumb, higher hydrophobic solvent concentrations are more
appropriate for the treatment of dry skin, and/or for the treat-
ment of a disease, which is more responsive to drugs, deliv-
ered in an oily vehicle and regulating the residence of an
active ingredient in the target area. Another consideration
relates to the usability and tolerability of the product,
whereby very high concentration of the hydrophobic solvent
(from about 25% of the composition) would leave an oily
feeling subsequent to application, which is undesirable in the
product. Thus, when using a foamable composition, the
hydrophobic solvent concentration is selected in view of the
target treated population and the specific needs of the
intended treated population.

In one embodiment, the hydrophobic solvent is mineral oil.
Mineral oil (Chemical Abstracts Service Registry number
8012-95-1) is a mixture of aliphatic, naphthalenic, and aro-
matic liquid hydrocarbons that derive from petroleum. They
are typically liquid, their viscosity is in the range of between
about 35 CST and about 100 CST (at 40° C.), and their pour
point (the lowest temperature at which an oil can be handled
without excessive amounts of wax crystals forming so pre-
venting flow) is below 0° C. By contrast, white petrolatum,
also termed “Vaseline”, is disadvantageous, due to the waxy
nature of petrolatum. It is known to leave waxy and sticky
feeling after application and occasionally stain cloths. Thus,
white petrolatum is not a preferred hydrophobic solvent
according to the present invention.

Yet other hydrophobic solvents include, but are not limited
to, liquid oils from vegetable, marine or animal sources. Pref-
erably, the unsaturated oil is selected from the group consist-
ing of an olive oil, a corn oil, a soybean oil, a canola oil, a
cottonseed oil, a coconut oil, a sesame oil, a sunflower oil, a
borage seed oil, an syzigium aromaticum oil, a hempseed oil,
a herring oil, a cod-liver oil, a salmon oil, a flaxseed oil, a
wheat germ oil, an evening primrose oil and any mixtures
thereof, at any proportion.

A particular class of oils includes polyunsaturated oils,
containing omega-3 and omega-6 fatty acids. Examples of
such polyunsaturated fatty acids are linoleic and linolenic
acid, gamma-linoleic acid (GLA), eicosapentaenoic acid
(EPA) and docosahexaenoic acid (DHA). Thus, in a particular
embodiment of the present invention the unsaturated oil con-
tains at least 6% of an oil selected from omega-3 o0il, omega-6
oil, and mixtures thereof.

Another class of oils is essential oils, which are considered
“therapeutic oils” containing active biologically occurring
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molecules, which, upon topical application, exert a therapeu-
tic effect. Examples of such oils are rosehip oil, which contain
retinoids and is known to reduce acne and post-acne scars, tea
tree oil, which possesses antibacterial, antifungal and antivi-
ral properties. Other examples of essential oils are basil,
camphor, cardamom, carrot, citronella, clary sage, clove,
cypress, frankincense, ginger, grapefruit, hyssop, jasmine,
lavender, lemon, mandarin, marjoram, myrrh, neroli, nutmeg,
petitgrain, sage, tangerine, vanilla, verbena, as well as any
other therapeutically beneficial oil, know in the art of herbal
medication.

Another class of solvents includes, but is not limited to,
liquid hydrophobic plant-derived oils, which are known to
possess therapeutic benefits when applied topically.

A further class of hydrophobic solvents is known as the
group of “emollients”. Without derogating the generality of
this definition, examples of suitable emollients for use
include isostearic acid derivatives, isopropyl palmitate, lano-
lin oil, diisopropyl dimerate, maleated soybean oil, octyl
palmitate, isopropyl isostearate, cetyl lactate, cetyl ricino-
leate, tocopheryl acetate, acetylated lanolin alcohol, cetyl
acetate, phenyl trimethicone, glyceryl oleate, tocopheryl
linoleate, wheat germ glycerides, arachidyl propionate, myri-
styl lactate, decyl oleate, propylene glycol ricinoleate, isopro-
py!l lanolate, pentaerythrityl tetrastearate, neopentylglycol
dicaprylate/dicaprate,  hydrogenated  coco-glycerides,
isononyl isononanoate, isotridecyl isononanoate, myristal
myristate, triisocetyl citrate, octyl dodecanol, sucrose esters
of fatty acids, octyl hydroxystearate and mixtures thereof.
Other examples of other suitable emollients can also be found
in the Cosmetic Bench Reference, pp. 1.19-1.22 (1996).

In a particular embodiment, the hydrophobic solvent com-
prises a mixture of mineral oil and an emollient in a ratio
between 2:8 and 8:2 on a weight basis.

Silicone oils are known for their skin protective properties
and may be used as a hydrophobic solvent. The silicone oil is
either a volatile silicon oil or a non-volatile silicone oil,
wherein water-soluble silicones, such as dimethicone
copolyol are not included in the definition of silicone oils (as
hydrophobic solvents).

In a particular embodiment, the hydrophobic solvent
includes at least 2% silicone oil.

One or more hydrophobic solvents in any combination can
be used.

Surface-Active Agents

The foamable composition includes a surface-active agent.
Surface-active agents (surfactants) include any agent that
alters the surface properties of the oil and water components
in the composition to aid in the formation of an emulsion. A
surfactant’s hydrophilic/lipophilic balance (HLB) describes
the emulsifier’s affinity toward water or oil. The HLB scale
ranges from 1 (totally lipophilic) to 20 (totally hydrophilic),
with 10 representing an equal balance of both characteristics.
Lipophilic emulsifiers tend to form water-in-oil (w/0) emul-
sions; hydrophilic surfactants tend to form oil-in-water (o/w)
emulsions. The HLB of a blend of two emulsifiers equals the
weight fraction of emulsifier A times its HLB value plus the
weight fraction of emulsifier B times its HLB value (weighted
average).

Any surface-active agent, selected from anionic, cationic,
non-ionic, zwitterionic, amphoteric and ampholytic surfac-
tants, or combinations thereof may be used as surface-active
agent. According to one or more embodiments of the present
invention, the surface-active agent has a hydrophilic lipo-
philic balance (HLB) between about 9 and about 14, which is
the required HLB (the HL.B required to stabilize an O/W
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emulsion of a given oil) of most oils and hydrophobic sol-
vents. Thus, in one or more embodiments, the composition is
a single surface active agent having an HLB value between
about 9 and 14, and in one or more embodiments, the foam
composition contains more than one surface active agent and
the weighted average of their HLB values is between about 9
and about 14.

Non-limiting examples of surfactants include polysor-
bates, such as polyoxyethylene (20) sorbitan monostearate
(Tween 60) and polyoxyethylene (20) sorbitan monooleate
(Tween 80); Polyoxyethylene (POE) fatty acid esters, such as
Myrj 45, Myrj 49 and Myrj 59; poly(oxyethylene) alkylyl
ethers, such as poly(oxyethylene) cetyl ether, poly(oxyethyl-
ene) palmityl ether, polyethylene oxide hexadecyl ether,
polyethylene glycol cetyl ether, brij 38, brij 52, brij 56 and brij
W1; sucrose esters, partial esters of sorbitol and sorbitol
anhydrides, such as sorbitan monolaurate and sorbitan mono-
laurate-mono or diglycerides, isoceteth-20, sodium methyl
cocoyl taurate, sodium methyl oleoyl taurate, sodium lauryl
sulfate, triethanolamine lauryl sulfate and betaines.

In some embodiments, the surface-active agent is a non-
ionic surfactant. Exemplary non-ionic surfactants include
mono-, di- and tri-esters of sucrose with food fatty acids
(sucrose esters), prepared from sucrose and methyl and ethyl
esters of food fatty acids or by extraction from sucroglycer-
ides. Further examples are sucrose esters with high monoester
content, which have higher HL.B values.

A combination of a non-ionic surfactant and an ionic sur-
factant (such as sodium lauryl sulphate) may be used. In one
example, a non-ionic surfactant and an ionic surfactant are
present in the foam carrier or composition at a ratio of
between 1:1 and 20:1 or between 4:1 and 10:1.

Unlike prior art foamable compositions, low total amounts
of surfactant are employed to obtain a stable foam. Surpris-
ingly, lower surfactant levels are required to obtain a stable
foamable composition, which is preferred in order to reduce
skin irritations. Total surfactant level is in the range of about
0.1% to 5% by weight of the foamable composition, and can
be less than 2% by weight or even less than 1% by weight.
Thus, according to one or more embodiments, the ratio
between the surface active agent and the hydrophobic solvent
is between about 1:8 and about 1:16 or between about 1:16
and about 1:32.

Foam Adjuvants

Foam adjuvants may optionally be included in the foam
composition and include fatty alcohols having 15 or more
carbons in their carbon chain, such as cetyl alcohol and
stearyl alcohol (or mixtures thereof). Other examples of fatty
alcohols are arachidyl alcohol (C20), behenyl alcohol (C22),
1-triacontanol (C30), as well as alcohols with longer carbon
chains (up to C50). The concentration of the fatty alcohol,
required to support the foam system is inversely related to the
length of'its carbon chains. Fatty alcohols derived from bees-
wax including a mixture of alcohols, a majority of which has
at least 20 carbon atoms in their carbon chain, are especially
well suited as foam adjuvants.

Another class of foam adjuvants includes fatty acids hav-
ing 16 or more carbons in their carbon chain, such as hexa-
decanoic acid (C16) stearic acid (C18), arachidic acid (C20),
behenic acid (C22), octacosanoic acid (C28), as well as fatty
acids with longer carbon chains (up to C50), or mixtures
thereof.

Optionally, the carbon atom chain of the fatty alcohol or the
fatty acid may have at least one double bond. A further class
of foam adjuvant includes a long chain fatty alcohol or fatty
acid, wherein the carbon atom chain is branched. In a further
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class of foam adjuvants, the carbon chain of the fatty acid is
substituted with a hydroxyl group, such as 12-hydroxy stearic
acid.

The foam adjuvant may include a mixture of fatty alcohols,
fatty acids and hydroxy fatty acids and derivatives thereof in
any proportion, providing that the total amount is 0.1% to 5%
(w/w) ofthe carrier mass. The total amount can be 0.4%-2.5%
(w/w) of the carrier mass.

Long chain saturated and mono unsaturated fatty alcohols,
e.g., stearyl alcohol, erycyl alcohol, arachidyl alcohol and
docosanol have been reported to possess antiviral, anti infec-
tive, anti-proliferative and anti-inflammatory properties (U.S.
Pat. No. 4,874,794). Longer chain fatty alcohols, e.g., tetra-
cosanol, hexacosanol, heptacosanol, octacosanol, triacon-
tanol, etc. are also known for their metabolism modifying
properties and tissue energizing properties. Long chain fatty
acids have also been reported to possess anti-infective char-
acteristics. Thus, the pharmaceutical or cosmetic composi-
tion containing therapeutic foam adjuvant provides an extra
therapeutic benefit in comparison with currently used
vehicles, which are inert and non-active.

Gelling Agents

Gelling agents include, but are not limited to, naturally-
occurring polymeric materials such as, locust bean gum,
sodium alginate, sodium caseinate, egg albumin, gelatin agar,
carrageenin gum sodium alginate, xanthan gum, quince seed
extract, tragacanth gum, starch, chemically modified starches
and the like, semi-synthetic polymeric materials such as cel-
Iulose ethers (e.g. hydroxyethyl cellulose, methyl cellulose,
carboxymethyl cellulose, hydroxy propylmethyl cellulose),
micro-crystalline cellulose and compositions (Avicel types)
manufactured by FMC, polyvinylpyrrolidone, polyvinylalco-
hol, guar gum, hydroxypropyl guar gum, soluble starch, cat-
ionic celluloses, cationic guars and the like and synthetic
polymeric materials such as carboxyvinyl polymers, polyvi-
nylpyrrolidone, polyvinyl alcohol polyacrylic acid polymers,
polymethacrylic acid polymers, polyvinyl acetate polymers,
polyvinyl chloride polymers, polyvinylidene chloride poly-
mers and the like. Optionally, mixtures of the above com-
pounds are contemplated.

Also useful herein are gelling agents such as the acrylic
acid/ethyl acrylate copolymers and the carboxyvinyl poly-
mers sold, forexample, by the B.F. Goodrich Company under
the trademark of Carbopol Registered TM resins. These res-
ins consist essentially of a colloidally water-soluble polyalk-
enyl polyether crosslinked polymer of acrylic acid
crosslinked with from 0.75% to 2% of a crosslinking agent
such as polyallyl sucrose or polyallyl pentaerythritol.
Examples include Pemulene TR1 and TR2, Carbopol 934,
Carbopol 940, Carbopol 950, Carbopol 980, Carbopol 951
and Carbopol 981. Carbopol 934 is a water-soluble polymer
of acrylic acid crosslinked with about 1% of a polyallyl ether
of'sucrose having an average of about 5.8 allyl groups for each
sucrose molecule.

In one aspect of the invention, the gelling agent is selected
from the class of amphiphilic copolymers. Amphiphilic
copolymers include polymers having hydrophobic groups
and hydrophilic groups or regions. These materials are
referred to alternatively as “polymeric surfactants” because
the hydrophilic and hydrophobic regions of the polymers
serve to interact with and stabilize hydrophilic and lipophilic
components, respectively, of a composition. The copolymer
may be a random copolymer, a block copolymer of a graft or
comb copolymer. Exemplary amphiphilic copolymers
include di-, tri- or multi-block copolymer or graft copolymer
of a biodegradable polymer.
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The Amphiphilic copolymer may be an acrylate copoly-
mer, in which hydrophobic moieties are chemically linked to
hydrophilic polymer or hydrophilic moieties are attached to
hydrophobic polymers to produce amphiphilic surface active
and surface stabilizing agent. By way of example, suitable
amphiphilic copolymers include cross linked copolymers of
acrylic acid and a hydrophobic comonomer, such as Pemulen
TR-1 and Pemulen TR-2, ETD 2020 and Carbopol 1382 (all,
Acrylates/C10-30 alkyl acrylate crosspolymer), Natrosol CS
Plus 330 and 430 and Polysurf 67 (all, cetyl hydroxyethyl
cellulose), Aculyn 22 (acrylates/steareth-20 methacrylate
copolymer), Aculyn 25 (acrylates/laureth-25 methacrylate
copolymer), Aculyn 28 (acrylates/beheneth-25 methacrylate
copolymer), Aculyn 46 (PEG-150/stearyl alcohol/SMDI
copolymer), Stabylen 30 (acrylates/vinyl isodecanoate),
Structure 2001 (acrylates/steareth-20 itaconate copolymer),
Structure 3001 (acrylates/ceteth-20 itaconate copolymer) and
Structure Plus (acrylates/aminoacrylates/C10-30 alkyl PEG
20 itaconate copolymer), where PEG is polyethylene glycol,
PPG is polypropylene glycol.

Other exemplary amphiphilic copolymers include silicone
polymers such as amphiphilic silicone polyols or copolyol,
for example cetyl dimethicone copolyol and dimethicone
copolyol PPG-3 oleyl ether, acetylated starch derivatives,
amphiphilic modified starches, and amphiphilic block
copolymers of ethylene oxide, propylene oxide and/or pro-
pylene glycol (also known as “poloxamer”).

One or more gelling agents in any combination can be
used.

The gelling agent is present in the foam composition in an
amount of about 0.1% to 5.0%. In one or more embodiments,
the gelling agent included in the foamable composition can be
less than 1% of the foamable composition.

Active Component

According to one or more embodiments, urea is included in
the foam composition as an active component.

Urea has been long recognized as a cosmetic ingredient in
formulations acting as a humectant and moisturizer. There
have been reports of keratolytic activity attributed to urea
with the ability at high concentrations to solubilize and dena-
ture protein. High concentrations of urea are also known to
have a mild, antimicrobial effect. Urea further possesses skin
exfoliating properties, which are useful in the control of pas-
sage of active agents through the dermal barrier.

Urea preparations, especially those containing high urea
concentration are provided in gels, creams, lotions and pastes,
but not in foam. Foam is preferable in many cases where urea
is needed for therapy. For example, xerosis, which is a com-
mon indication for high concentration urea preparations, is
disseminated over large skin areas, and thus, the foam of the
present invention, having low specific gravity and excellent
spreading and absorption properties is advantageous.

In one embodiment, urea is contained in the foam compo-
sition in an amount from about 1% to about 50% of the total
composition. Preferably compositions contain from about
10% to about 20%, and from about 20% to about 50%,
depending on the intended use.

Because of'its keratolytic effect, urea can serve as means to
induce dermal penetration of a variety of drugs or cosmetic
active agents. Furthermore, in many dermatological disor-
ders, having urea, with its beneficial properties as mentioned
above and a drug or cosmetic active agent provides a syner-
gistic therapeutic effect. This is also the case when urea,
which is known for its antibacterial and antifungal effects, is
combined with another anti-infective agent.

5

—

0

20

25

30

35

40

45

50

55

60

65

8

Thus, in one or more embodiments of the present inven-
tion, the foamable composition includes urea and at least one
pharmaceutical or cosmetic active agent, as defined herein-
below. The penetration of the active agent is enhanced due to
the urea present in the foam composition.

Hence, a foam according to the present invention includes
a foamable composition containing urea in a therapeuti-
cally—effective concentration. In one embodiment, the
foamable composition forms an emulsion of oil and water
including a hydrophobic solvent at a level described herein as
Class A, Class B, or Class C.

According to one or more embodiments, a hydroxy acid is
included in the foam composition as an active component.

Hydroxy acids are useful in increasing the clarity of the
skin surface, increasing cellular turnover, and increasing skin
radiance and smoothness. They further possess skin exfoliat-
ing properties, which are useful in the control of passage of
active agents through the dermal barrier.

Suitable hydroxy acids include alpha- or beta-hydroxy
acids, poly-hydroxy acids, or any combinations of any of the
foregoing. The hydroxy acid can be an alpha-hydroxy acid.
Non-limiting examples of alpha hydroxy acids include, but
are not limited to, glycolic acid, lactic acid, malic acid, citric
acid, alpha-hydroxyethanoic acid, alpha-hydroxyoctanoic
acid, alpha-hydroxycaprylic acid, hydroxycaprylic acidgly-
colic acid, tartaric acid, pyuric acid, citric acid, as well as their
corresponding salts and pharmaceutically-acceptable deriva-
tives; or any combination of any of the foregoing.

Ascorbic acid has skin permeation and collagen synthesis
activity. Beta-hydroxy acids include, but are not limited to,
salicylic acid, beta hydroxybutanoic acid, tropic acid and
trethocanic acid.

Because of its keratolytic effect, hydroxy acids can serve as
means to induce dermal penetration of a variety of drugs or
cosmetic active agents. Furthermore, in many dermatological
disorders, having urea, with its beneficial properties as men-
tioned above and a drug or cosmetic active agent provides a
synergistic therapeutic effect.

Thus, in one or more embodiments of the present inven-
tion, the foamable composition comprises a hydroxy acid and
at least one pharmaceutical or cosmetic active agent, as
defined hereinbelow.

In one embodiment, the hydroxy acid is contained in the
foamable composition in an amount from about 1% to about
30% of the total composition. The compositions can contain
from about 1% to about 10% and from about 10% to about
30%, depending on their designated use.

According to one or more embodiments, a therapeutic
enhancer is included in the foam composition as an active
component. In the context of the present invention, a thera-
peutic enhancer is a material that facilitates an enhanced
delivery of an active agent into a target site of treatment, thus
enabling an improved therapeutic effect. Suitable therapeutic
enhancers include polyhydric alcohols having at least two
hydroxy groups, or at least three hydroxy groups, or a deriva-
tive of a polyhydric alcohol.

Non-limiting examples are propylene glycol, butylene gly-
cols, glycerol, pentaerythritol, sorbitol, mannitol, oligosac-
charides, dimethyl isosorbide, monooleate of ethoxylated
glycerides (with 8 to 10 ethylene oxide units), polyethylene
glycol 200-600, transcutol (diethylene glycol monoethyl
ether) and glycofurol (tetrahydrofurfuryl alcohol PEG ether).
The therapeutic enhancer can further comprise at least cyclo-
dextrins a related compounds. Cyclodextrins are structurally
related cyclic oligomaltoses, which form a new group of
pharmaceutical excipients. These are torus-shaped molecules
with a hydrophilic outer surface and a lipophilic central cav-
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ity. Cyclodextrins are capable of forming water-soluble inclu-
sion complexes with a wide variety of lipophilic water-in-
soluble drugs by taking up a whole drug molecule, or some
part of it, into the cavity. The cyclodextrin molecules are
relatively large (molecular weight ranging from almost 1000
to over 1500), with a hydrated outer surface, and under nor-
mal conditions, cyclodextrin molecules will only permeate
the skin barrier with considerable difficulty. It is generally
believed that the cyclodextrin molecules act as true carriers by
keeping lipophilic drug molecules in solution and deliver
them to the skin surface where they partition from the cyclo-
dextrin cavity into the skin.

In one embodiment, the therapeutic enhancer is contained
in the foamable composition in an amount from about 2% to
about 30% of the total composition. The compositions can
contain from about 2% to about 10% and from about 10% to
about 30%, depending on their designated use.

Active Agents

The foam composition is useful and advantageous for the
treatment of skin disorders and for skin care and cosmetic
care. The addition of an oil having refatting, protective and
moisture-retaining properties in a spreadable foam form can
substitute for currently available dermatological and cos-
metic creams, lotions, gels, etc.

In one or more embodiments of the present invention, the
foam composition includes an active agent directed to the
treatment of a medical disorder or a cosmetic disorder. The
active agent can be categorized by the benefit it provides or by
its postulated mode of action. The active agents can in some
instances provide more than one benefit or operate via more
than one mode of action. Therefore, classifications are made
for the sake of convenience and are not intended to limit the
active to that particular application or applications listed.
Furthermore, foam compositions, with or without further
active ingredients, are suitable for the application as “cosme-
ceutical” preparations.

Antibacterial Agents

One class of drugs comprises antibacterial agents. The
term “antibacterial” as used herein shall include, but is not
limited to, any substance being destructive to or inhibiting the
growth of bacteria or any substance having the capacity to
inhibit the growth of or to destroy bacteria and other micro-
organisms, and are used in the treatment of infectious dis-
eases. It is well known that bacterial infections are involved in
a variety of superficial disorders of the skin, eye, mucosal
membrane, oral cavity, vagina and rectum. The antibacterial
drug can be active against gram positive and gram-negative
bacteria, protozoa, aerobic bacteria and unaerobic ones.

The antibacterial drug is selected from the group consisting
of chloramphenicol, tetracyclines, synthetic and semi-syn-
thetic penicillins, beta-lactams, quinolones, fluoroquinolines,
macrolide antibiotics, metronidazole and metronidazole
derivatives and analogs, dicarboxylic acids, such as azelaic
acid, silicylates, peptide antibiotics, cyclosporines and any
combination thereof at a therapeutically effective concentra-
tion. Another group of antibacterial agents is non-specific and
includes strong oxidants and free radical liberating com-
pounds, such as hydrogen peroxide, bleaching agents (e.g.,
sodium, calcium or magnesium hypochlorite and the like)
iodine, chlorohexidine and benzoyl peroxide.

Exemplary foamable compositions are particularly useful
and beneficial in the prevention and treatment of secondary
infections, accompanying skin-structure damage, such as in
cuts, wounds, burns and ulcers. In all such cases, the present
formulation is easy to use, being in foam state when applied
and becoming liquid upon rubbing onto the skin.
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While being useful in the prevention and treatment of
infections, the antibacterial foam is also applicable for decon-
taminating areas, afflicted with bacterial warfare organisms,
such as anthrax and smallpox.

Anti-Fungal Agents

Fungal infections are another object of treatment using the
foamable composition. Superficial fungal infection of the
skin is one of the commonest skin diseases seen in general
practice. Dermatophytosis is probably the most common
superficial fungal infection of the skin. Dermatophytosis is
caused by a group of fungi capable of metabolizing the kera-
tin of human epidermis, nails or hair. There are three genera of
dermatophytes causing dermatophytosis, i.e., microsporum,
trichophyton and epidermophyton.

Candidiasis is an infection caused by the yeast like fungus
candida albicans or occasionally other species of candida.
Clinical syndromes of candidiasis include: (a) oral candidi-
asis (oral thrush); (b) candidiasis of the skin and genital
mucous membrane; (¢) candida paronychia, which inflicts the
nail; and (d) genital and vaginal candida, which inflict geni-
talia and the vagina.

The pharmaceutical composition can include an antifungal
drug that is effective against dermatophytes and candida. The
antifungal drug is selected from the group consisting of
azoles, diazoles, triazoles, miconazole, fluconazole, keto-
conazole, clotrimazole, itraconazole griseofulvin, ciclopirox,
amorolfine, terbinafine, Amphotericin B, potassium iodide,
flucytosine (SFC) and any combination thereof at a therapeu-
tically effective concentration.

The foam composition according to one or more embodi-
ments of the present invention is useful, for example, for the
treatment of tinea corporis, tinea pedis, tinea rubrum, tinea
unguium, tinea cruris, tinea barbae and tinea versicolor, as
well as yeast Infections, such as candidiasis, and candidal
vaginitis.

Anti-Viral Agents

Any known antiviral drugs, in a therapeutically effective
concentration, can be incorporated into the foam composi-
tion. Exemplary compositions are particularly beneficial in
the case of viral infections. Cold sores are caused by the
herpes simplex Type 1 virus and are sometimes referred to as
facial herpes. Mollusca are small viral growths that appear
singly or in groups on the face, trunk, lower abdomen, pelvis,
inner thighs, or penis. Shingles (herpes zoster) usually occurs
only once in a lifetime, appears as a rash (clusters of blisters
with a red base). Shingles is caused by the same virus that is
responsible for chickenpox. Warts are a common, benign skin
tumor caused by viral infection.

Anti-Inflammatory and Antiallergic Agents

The active agent can be an anti-inflammatory or antialler-
gic agent. Exemplary anti-inflammatory or antiallergic agents
include corticosteroids, non-steroidal anti-inflammatory
drugs (NSAIDs), anti-histamines, immunosuppressants and
any combination thereof at a therapeutically effective con-
centration.

The anti-inflammatory active agent is a corticosteroid. The
corticosteroid can be selected from the group consisting of
clobetasol proprionate, halobetasol proprionate, betametha-
sone diproprionate, betamethasone valerate, fluocinolone
acetonide, halcinonide, betamethasone valerate, fluocinolone
acetonide, hydrocortisone valerate, triamcinolone acetonide,
hydrocortisone and any combination thereof at a therapeuti-
cally effective concentration. Since corticosteroid drugs are
typically hydrophobic, suitable foam carriers include high
levels of a hydrophobic solvent. The hydrophobic solvent
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facilitates topical distribution and enhances the rate of pen-
etration of any of the corticosteroid drugs.

The composition may include active agents for the treat-
ment of psoriasis. Corticosteroid ointments, greasy prepara-
tions containing little or no water, are commonly used for
treating psoriasis. Their main disadvantage is in a sticky
feeling subsisting for extended periods subsequent to treat-
ment being completed thereby creating a latent inconve-
nience and possible discomfort to the treatment recipient. In
contrast, the foam composition according to one or more
embodiments of the present invention containing high levels
of an oil (hydrophobic solvent) spreads very easily through-
outthe afflicted area and absorbs into the skin without leaving
any unpleasant sensation or look. Examples of other inflam-
matory disorders that are treatable by a foamable composition
including a steroid as an active agent are atopic dermatitis,
seborrhea, seborrheic dermatitis of the face and trunk, sebor-
rheic blepharitis, contact dermatitis, stasis dermatitis (gravi-
tational eczema; varicose eczema), exfoliative dermatitis
(erythroderma), lichen simplex chronicus, pityriasis rosea
and pemphigus.

Topical antihistaminic preparations currently available
include 1% and 2% diphenhydramine (Benadryl® and Cal-
adryl®), 5% doxepin (Zonalon®) cream, phrilamine maleate,
chlorpheniramine and tripelennamine, phenothiazines,
promethazine hydrochloride (Phenergan®) and dimethin-
dene maleate. These drugs, as well as additional antihista-
mines, can also be used.

Polyunsaturated fatty acids containing omega-3 and
omega-6 fatty acids (e.g., linoleic and linolenic acid, gamma-
linoleic acid (GLA), eicosapentaenoic acid (EPA) and
docosahexaenoic acid (DHA) also are beneficial in the treat-
ment of psoriasis and other skin inflammation conditions and
may be included in the foamable composition.

Nonsteroidal anti-inflammatory agents (NSAIDs) are use-
ful against skin and systemic bio-abnormalities and can be
added to the foam composition. The variety of compounds
encompassed by NSAIDs is well-known to those skilled in
the art. Specific non-steroidal anti-inflammatory agents use-
ful in the composition include, but are not limited to oxicams,
such as piroxicam, isoxicam, tenoxicam, sudoxicam; salicy-
lates, such as salicylic acid, ethyl salicylate, methyl salycilate,
aspirin, disalcid, benorylate, trilisate, safapryn, solprin,
diflunisal, and fendosal; acetic acid derivatives, such as
diclofenac, fenclofenac, indomethacin, sulindac, tolmetin,
isoxepac, furofenac, tiopinac, zidometacin, acematacin, fen-
tiazac, zomepirac, clindanac, oxepinac, felbinac, and ketoro-
lac; fenamates, such as mefenamic, meclofenamic, flufe-
namic, niflumic, and tolfenamic acids; propionic acid
derivatives, such as ibuprofen, naproxen, benoxaprofen, flur-
biprofen, ketoprofen, fenoprofen, fenbufen, indopropfen, pir-
profen, carprofen, oxaprozin, pranoprofen, miroprofen, tiox-
aprofen, suprofen, alminoprofen, and tiaprofenic; and
pyrazoles, such as phenylbutazone, oxyphenbutazone, fepra-
zone, azapropazone, and trimethazone.

Any other steroidal and nonsteroidal compounds having
the capacity to prevent, alleviate the symptoms of, treat or
cure inflammation processes, may be generally included as
anti-inflammatory agents.

The pharmaceutical composition may include an anti-in-
flammatory and/or an antiallergic agent that reduces the
occurrence of pro-inflammatory cytokines or inhibits the
effect of pro-inflammatory cytokines.

Mixtures of any anti-inflammatory agents can be used in
the composition, as well as the dermatologically acceptable
salts, esters, amides, prodrugs and derivatives of these agents.
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Topical application of a foam, comprising a safe and effec-
tive dose of'an NSAID can be useful in the prevention and/or
alleviation of the symptoms of rheumatoid arthritis, osteoar-
thritis and pain. Topical NSAIDs, incorporated in the foam
composition can be also used in the treatment of dermatologi-
cal disorders such as acne, rosacea, hair growth disorders,
actinic keratosis and certain skin cancer conditions.

Local Anesthetics

The foam compositions may include an effective amount
of'a topical anesthetic. The topical anesthetic can be selected
from the group consisting of benzocaine, lidocaine, bupiv-
acaine, chlorprocaine, dibucaine, etidocaine, mepivacaine,
tetracaine, dyclonine, hexylcaine, procaine, cocaine, ket-
amine, pramoxine, phenol, any pharmaceutically acceptable
salts thereof and mixtures of such anesthetic agents. Any
mixture of synergistically beneficial anesthetic agents is con-
templated

Keratolytically Active Agents

A keratolytic agent may be included as an active agent ofa
foamable composition. The term “keratolytically active
agent” as used herein includes a compound that loosens and
removes the stratum corneum of the skin, or alters the struc-
ture of the keratin layers of skin. Keratolytically active agents
are used in the treatment of dermatological disorders that
involve dry skin, hyperkeratinization (such as psoriasis), skin
itching (such as xerosis), acne and rosacea.

Suitable keratolytically active agents include phenol and
substituted phenolic compounds. Such compounds are
known to dissolve and loosen the intracellular matrix of the
hyperkeratinized tissue. As such, they are used in the treat-
ment of dermatological disorders. Dihydroxybenzene and
derivatives thereof have been recognized as potent keratolytic
agents. Resorcinol (m-dihydroxybenzene) and derivatives
thereof are used in anti-acne preparations. In addition to
hydroquinone (p-dihydroxybenzene) having anti-pigmenta-
tion properties, hydroquinone is also known to be keratolytic.
These compounds also exhibit antiseptic properties. Cresols
also possess bactericidal and keratolytic properties.

Vitamin A and vitamin A derivatives, also termed herein
“retinoids”, such as retinoic acid, isoretinoic acid, retinol and
retinal are another class of keratolytically active agents.

Another group of keratolytically active agents include
alpha-hydroxy acids, such as lactic acid and glycolic acid and
their respective salts and derivatives; and beta-hydroxy acids,
such as salicylic acid (o-hydroxybenzoic acid) and salicylic
acid salts and pharmaceutically acceptable derivatives.

Another Class of Keratolytically Active Agents Includes Urea
and Urea Derivatives. Retinoids

Another group of active agents includes retinol, retinal, all
trans retinoic acid and derivatives, isomers and analogs
thereof, collectively termed “retinoids”. Etretinate, actiretin,
isotretinoin, adapalene and tazarotene are further examples of
said retinoid isomers and analogs. Foamable compositions
containing retinoids as the active drug can be used for the
treatment of acne, seborrhea, various dermatoses, inflamma-
tion of the skin, mucosal membranes, vagina and the rectum,
psoriasis, actinic keratosis and skin cancers, by application
onto the affected area.

Insecticide and Insect Repellents Agents

Insects such as mosquitoes, biting flies, mites, gnats, fleas,
chiggers, punkies, sand flies, lice and ticks can be annoying
and sometimes pose a serious risk to human and animal
health. In certain areas of the United States, mosquitoes can
transmit diseases like equine and St. Louis encephalitis. Bit-
ing flies can inflict a painful bite that can persist for days,






